Summary. The secretion of prolactin comes under important seasonal variations in sheep. Thus, in the ram the highest levels are in summer and the lowest in winter. These variations of secretion are under light control because illumination of long duration (long photoperiods) produces high prolactin levels (220 -L 2 ng) ; short photoperiods produce low levels (12 ! 2 ng).
Summary. The secretion of prolactin comes under important seasonal variations in sheep. Thus, in the ram the highest levels are in summer and the lowest in winter. These variations of secretion are under light control because illumination of long duration (long photoperiods) produces high prolactin levels (220 -L 2 ng) ; short photoperiods produce low levels (12 ! 2 ng).
Using the hypothesis of Bunning, we study a photoinducible phase during diurnal rhythm. For this purpose, rams preconditioned either in short photoperiods or in long photoperiods, receive 8 hours of illumination in two fractions of 7 and 1-hour durations. The beginning of the 7-hour period is considered to be a subjective dawn, and the 1-hour light pulse is given at various times after dawn : at hours 11, 14, 17 and 20.
The group receiving the light pulse during hour 17 after dawn has significantly higher prolactin levels than all the other groups. For example, in rams preconditioned in short photoperiods and after 5 weeks of light pulse treatment, the mean prolactin levels are 71 ! 4 ng (hour 11)) ; 68 ! 5 ng (hour 14) ; 225 ! 22 ng (hour 17) and 110 ! 16 ng (hour 20) .
The prolactin level is higher during the dark phase than during the light phase (272 ! 15 ng vs 126 ! 8 ng in the group with light pulse at hour 17). This increase is essentially due to one important release resulting from the change in the light-dark sequence. Another release only occurs after the light pulse of one hour, if given at hour 17. However, these two prolactin releases are not sufficient to entirely explain this increase.
In domestic mammals, prolactin secretion can be influenced by different factors. In the male or the female, stress (Raud et al., 1971), estrogens (Schams and Reinhardt, 1973) and TRH (Debeliuk et al., 1973 ) cause an increase in the level of plasma prolactin. Secretion of this hormone also depends on external factors such as ambient temperature and relative humidity (Tucker and Wetteman, 1976) . However, one external factor-light-has been shown to be important in the ram (Pelletier, 1973) (Tucker et al., 1973 ; Schams and Reinhardt, 1974) and in goats (Buttle, 1974 ; Hart, 1975) . One of us (Ravault, 1976) has shown such seasonal variations in the sheep. For that purpose, 9 Ile-de-France lambs, born in autumn, were reared in pens under natural conditions of light and temperature. Blood samples (5 ml) were collected weekly for two years, then every fifteen days during the third year. Blood collection was always carried out prior to feeding between 9 and 9.30 a.m. The results of prolactin determination by radioimmunoassay (Kann, 1971) (Pelletier, 1973) (Hamner, 1963 (Hamner, , 1964 Farner, 1965 ; Menaker, 1965 ; Follett and Sharp, 1969 ; Follett, 1973 ; Lofts and Lam, 1973 Convey, 1970, 1972) , in the rhesus monkey (Quadri and Spies, 1976) and in man (Sassin et al., 1972 ; Vanhaelst et al., 1973 ; Rubin et at., 1975 (Buttle, 1974) .
We have studied the evolution of plasmatic prolactin level during the diurnal cycle in rams before the beginning of light pulse treatment, using either long photoperiods (June 8) or short photoperiods (December 15), and then on the same rams about five weeks after the beginning of the light pulse treatments.
In all groups, the mean prolactin level was higher in the dark than in the light phase. For example, in the pretreatment period ( fig. 6) This difference is due to the sharp increase in prolactin in the hour after the change from light to dark ( fig. 7, 8) . A high level is subsequently maintained for 2-3 hours, then falls gradually. The short duration of this peak explains why several authors have not found diurnal variations : blood sampling was not frequent enough.
Other low but significant peaks of prolactin were observed either at the end of the dark phase on rams preconditioned to short photoperiods, or during the light phase in rams preconditioned to long photoperiods ( fig. 6 ). In the latter case, the peaks seem to have a 4-5 hour periodicity, but this may not be related to other phenomena, such as feeding (MacAtee and Trenkle, 1971 These phenomena are particularly marked in rams preconditioned to short photoperiods. With rams preconditioned to long photoperiods, the phenomena are less marked, perhaps indicating the beginning of a fatigue effect on the photosensitive system controlling prolactin secretion.
Thus, the high prolactin levels associated with the pulse hour 17 after dawn, are essentially due to two important prolactin releases resulting from two changes in the light-dark sequence. This leads to a good coincidence with the periodic endogenous rhythm previously described, especially in the case of long photoperiods.
What is the mechanism of prolactin rhythm ? There are few experiments to provide data. In the rat, pinealectomy abolishes the diurnal rhythm in prolactin secretion (Ronnekleiv et al., 1973) as well as blocking the increase in prolactin observed in rats kept in continuous darkness (Relkin, 1972) and in blind, anosmic rats (Blask and Reiter, 1975) . Thus, darkness may modify prolactin secretion by acting on the pineal gland, mediated by dopamine, serotonin or melatonin.
As hypothalamic dopamine inhibits prolactin secretion in the rat (Kamberi, Mical and Porter, 1971) or in the sheep (Davis and Borger, 1973) , it seems that the period of darkness induces inactivation of the dopamine-stimulating system ; an injection of L. Dopa at about 00.30 h suppresses the noctural surges of prolactin in the rat (Hsueh and Voogt, 1975 Meites, 1973 ; Kordon et al., 1974 ; Lawson and Gala, 1976) . In the ferret conditioned to short days, Yates and Herbert (1976) found an increase in serotonin in the pineal gland and hypothalamus at the beginning of the dark phase. The serum serotonin of the rat increases at the beginning of the dark phase, but also at the end of the light phase Ralph, 1975) . Melatonin secretion has also been observed to increase at the beginning of darkness in ewes (Rollag and Niswender, 1976) and in man (Pelham et al.,1973 
